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JAMES   CLERK   M AX WELL
The explanation which most readily occurs to the
that the excess of pressure in the equatorial direction
arises from the centrifugal forces of vortices or eddies in
the medium having their axes in directions parallel to the
lines of force/'
Maxwell then examines the properties of space filled
with vortices. "We shall suppose at present that all the
vortices in any one part of the field are revolving in the
same direction about axes nearly parallel, but that in passing
from one part of the field to another, the direction of the
axes, the velocity of rotation, and the density of the sub-
stance of the vortices are subject to change. We shall
investigate the resultant mechanical effect upon an element
of the medium, and from the mathematical expression of
this resultant we shall deduce the physical character of its
different component parts/' He concludes that the "lines
of force indicate the direction of minimum pressure at every
point of the medium,'7 and the differences of pressure in
different directions may be satisfactorily represented by the
tendency of the vortices to expand or contract. In his
second paper Maxwell inquires "into the physical con-
nexion of these vortices with electric currents," and how
they may be set in rotation. He writes: "I have found
great difficulty in conceiving of the existence of vortices
in a medium, side by side, revolving in the same direction
about parallel axes. The contiguous portions of consecu-
tive vortices must be moving in opposite directions; and it
is difficult to understand how the motion of one part of the
medium can co-exist with, and even produce, an opposite
motion of a part in contact with it.
The only conception that has at all aided me in con-
ceiving of this kind of motion is that of the vortices being
separated by a layer of particles, revolving each on its own
axis in the opposite direction to that of the vortices, so that
the contiguous surfaces of the particles and of the vortices
have the same motion.
In mechanism, when two wheels are intended to revolve
in the same direction, a wheel is placed between them so as
to be in gear with both, and this wheel is called an 'idle

